Radiosensitization by diamide analogs and arsenicals.
Several analogs of the glutathione (GSH) oxidizing reagent diamide [diazenedicarboxylic acid bis(N,N'-diethylamide)] were tested as radiosensitizers of aerobic cells. In general, radiosensitization correlates with the rate of reaction with cellular reducing agents and occurs only when the reductive capacity of the cell is exceeded. SR-4077, [diazenedicarboxylic acid bis(N,N-piperidide)], is particularly suitable for mechanistic studies, because it is less cytotoxic than diamide, but is equally reactive toward cellular GSH. SR-4077 sensitizes CHO cells to X rays under aerobic conditions, even when the drug is added after irradiation. Radiosensitization is expressed both as a change in the exponential slope of the radiation cell survival curve and as a decrease in the shoulder of the survival curve. Phenylarsine oxide, a dithiol-binding reagent, sensitizes aerobic CHO cells to X rays by modification of the shoulder of the survival curve. The results are consistent with the hypothesis that the shoulder-modifying effect of GSH oxidants is caused by the loss of protein thiols, which might be involved in the repair of X ray-induced DNA damage.